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Influencing Factors of Floc Size Distribution and Fractal Dimension of Activated

Sludge

LI Zhen-liang'*, ZHANG Dai-jun', LU Pei-li', ZENG Shan-wen', YANG Yong-hao’

(1. Department of Environmental Science, Chongqing University, Chongqging 400044, China; 2. Chongqing University of Education,
Chongqing 400067, China; 3. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing 400044, China)
Abstract: Floc size distribution ( FSD) and fractal dimension are the important parameters for activated sludge. FSD of aerobic
activated sludge during flocculation process was measured by a laser particle size analyzer, and the influence of velocity gradient, VSS/
SS, EPS content and Zeta potential on FSD was investigated. The results showed that the floc volume-average size was negatively
correlated to velocity gradient (R* >0.80), and the order-of-magnitude of the floc volume-average size was equivalent to that of
Kolmogorov scale (their differences were dependent on sludge VSS/SS, floc strength and etc). At a fixing velocity gradient, the floc
volume-average size was positively correlated to VSS/SS or EPS ( R* >0.85) , whereas negatively correlated to Zeta potential. Organic
matter and EPS played important roles on the flocculation of activated sludge by enhancing the floc strength and improving the
flocculation effect. Compared with polysaccharides, proteins in EPS seemed to be more beneficial for the flocculation of activated
sludge. Based on microscopy and image analysis, the 2D and 3D fractal dimension of aerobic activated sludge floc was determined to be
1.28-1.72 and 1. 70-2. 69, respectively. It was found that fractal dimension (2D and 3D)was decreased with increasing VSS/SS (or
EPS content). For the same activated sludge, the 3D fractal dimension was decreased with increasing floc size, and the relationship
between 3D fractal dimension and floc size could be approximately described by a power function.

Key words : activated sludge; floc; floc size distribution( FSD) ; fractal dimension; velocity gradient; EPS
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Table 2 Fractal dimension (D, ) of flocs in activated sludge with different VSS/SS or EPS content
VSS/SS/% EPS & fit/mg-g ! DA D,
¢ mee INEIRCRiAR <150 wm)  REKCKAZE =150 wm)
46.53 49.37 1.66 (R>=0.96) 1.67 (R>=0.95) 1.63 (R*=0.63)
67.17 85. 14 1.62 (R*=0.97) 1.69 (R*=0.94) 1.45 (R*=0.88)
76. 86 96. 05 1.44 (R*=0.97) 1.72 (R*=0.88) 1.28 (R?=0.94)

2 FEFTE TS e LR, REKRN D, B
INF/INEARI D,. BRI 53 E AE BB AR 2 B A7 AR
—FhE R IR Maggl 7 T X 5 1 IR R, AN
%i'wﬁﬁé@*jc,%?wwfﬂ&%md\; =Y AR
D, S5kt L ERRECR[ K (4) ].

Dy = 8L’ (4)

K,o. vy ASEG D, SH4E D, AiX(5) #ik

Dy = [a/(D, +b)]" (5)

K, a, b S RBAWSCHR[17,26]; D, 7T

X (6) &, HAEA T 1 ~2 Z 8] (HH A i LU, D,
K, %Eﬁ%ﬁ/iﬂWTﬁ WER).

=2 lg(P)/1g(A) (6)

xﬁﬁﬁﬂ%@f%%ﬁ@iﬁ@ﬁ%%%#ﬁi i
Maggi )74 T T HEASFRIARIAOES R (K 10) ,D, R
1.70 ~2. 69, D, B0 42 18 KW/, 75 6 R EOC
3. 74, B 10 AT, 57 D, B9AR 2L,
D, Bl VSS/SS( 1k EPS 7 i) BIBE I it BH {2 Jai /).

3 i

(1) T PRSP 2R AT Mk A 5 1 P b 2 0 25

28
010 VSS/SS
b 3333;39;2 ] = 46.53%
: 067.17%
X 76.86%
24| S .
D;=3.36L"010° "8y
- R*=0.79
a]
£
ot G
20 D3=2.84L 7008 X g
R=069 XX %20
1.6 :
10 100 1000

Lipm

10 ZESTER(D,) SHENXR

Fig. 10 Relationship between Fractal dimension (D5 ) and floc size
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